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(54) An optical fibre connector with electromagnetic shielding 



(57) The present invention relates to optical connec- 
tors for use in modules and the like where electromag- 
netic interference is an issue. 

The present invention provides a connector hous- 
ing (30) comprising several side walls (40,42) and a front 
plate (31). The housing provides containment of elec- 
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tromagnetic emission from within a module such that 
electromagnetic interference does not emanate from 
the fibre-optic interface of a connection housing of mod- 
ule or the like. The front plate of the housing also com- 
prises several apertures communicating with fibre ter- 
minals (32) for receiving optical fibres (45). The terminal 
housings are tilted towards the normal on the front plate. 
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Description 

Field of the invention 

[0001] The present invention relates to optical con- 
nectors and, in particular, relates to optical connector 
assemblies for the placement of the same within mod- 
ules and rack cards. 

Background 

[0002] It is well known that, in many electrical and 
electronic systems, due regard must be given to the 
shielding of components from electromagnetic interfer- 
ence (EMI). In optoelectronic systems, despite the ap- 
parent ruggedness of optical signals with respect to an 
EMI, EMI considerations need to be taken into account 
because of the electronics associated with the transmis- 
sion and detection of light signals. For example, high 
speed synchronous optical network transport nodes are 
made up of many high speed electro-optical modules 
having electronic components operating at frequencies 
between 2.5 and 1 0 GHz or more. Each module will con- 
tain at least one printed circuit board (PCB). Each PCB 
is individually housed in a sealed enclosure thereby 
forming an EMI contain module. An electrically conduc- 
tive bulkhead will extend from the front of each module 
and provide a shield for the module at the front, an en- 
able the module to be secured to the shelf. Furthermore, 
third order non-linear effects can affect the performance 
of not only the active components but also on the pas- 
sive components. These considerations apply to other 
optical communications schemes. 
[0003] Network equipment building system (NEBs) 
criteria levels have been drafting by Bellcore and other 
interested industry bodies to provide a voluntary stand- 
ard for industry players whereby to determine the mini- 
mum EMI criteria and physical properties of compo- 
nents and systems for networks. In particular NEBS3 
determines certain electromagnetic compatibility levels 
and fire resistant requirements. 
[0004] NEBS3 electromagnetic compatibility requires 
telecommunications equipment to pass an open door 
emissions test with stringent limits. Most systems radi- 
ate sufficient electromagnetic energy to fail this test un- 
less steps are taken to shield and ground the radiated 
energy. The level of required shielding will vary greatly 
depending on many variables of which aperture size 
(unshielded areas) and radiated frequency are two of 
the most significant. The ability of the design to minimise 
aperture size for plastic optical connectors is not easily 
accomplished especially when consideration is given to 
providing other features such as modularity, multiple 
choices for connector type and maintaining dense pack- 
aging and the like. Different systems have been de- 
signed for the NEBS3 requirements but provide no pro- 
tective enclosure at the circuit pack level. Accordingly, 
NEBS3 open door electromagnetic compatibility testing 



has not addressed such requirements and relatively 
large unshielded areas that reduce EMI shielding effec- 
tiveness have not been constructed to enable modular- 
ity readily allow a variety of connector choices or allow 
5 easy access for servicing and maintenance of the opti- 
cal fibre elements. 

[0005] In electronic fields, printed circuit boards - 
each carrying electronic components and sometimes 
referred to as circuit packs, are mounted within shelves 
io for connection at rear edges of the boards to other circuit 
boards called back plates. For this purpose, the backs 
are slideable into and out of fronts of the shelves in this 
manner. 

[0006] Circuit packs must be shielded from external 
is EMI forces and also to protect outside equipment and 
other circuit packs and components from EMI generated 
by each of the packs themselves need to be controlled. 
Accordingly, circuit packs are conventionally housed 
within EMI shields which are in the form of shielded 
20 housing surrounding the packs whereby to form elec- 
tronic modules. It has been found convenient, where 
EMI conditions allow, for two or more circuit packs to be 
retained within the same shielded housing. This shield- 
ed housing is then inserted into a receiving station within 
25 an electrical connection of the one or more circuit packs 
to the back plate. 

[0007] in view of the trend for miniaturisation of com- 
ponents, there is a need for compact enclosures which 
optical fibre connectors securely and prevent stray eiec- 
30 tronic EMI emissions. 

Object of the Invention 

[0008] The present invention seeks to provide a com- 
35 pact enclosure for an optical connector. The present in- 
vention also seeks to provide an optical connector en- 
closure which is operable to shield fibre optic connectors 
from electromagnetic interference. 

40 Statement of Invention 

[0009] In accordance with a first aspect of the inven- 
tion there is provided the fibre optic connector arrange- 
ment to an electromagnetic interferance (EMI) shielded 

45 enclosure, wherein the EMI shielded enclosure has a 
front cover wherein the fibre optic connector comprises 
at least one fibre optic terminal and wherein the fibre 
optic terminal has an axis to accept an input fibre optic 
cable along such axis, wherein the axis of these fibre 

so optic terminals is between 15 and 75° to a normal with 
the front cover, wherein the EMI enclosure provides an 
output port through which fibre optic pigtails can exit the 
enclosure. 

[0010] Where there are a number of terminals, each . 
55 terminal is preferably arranged such that the terminal 
connectors arranged closely spaced together to maxim- 
ise the use of internal space within the EMI shielded en- 
closure. Conveniently, the front cover of the enclosure 



3 



EP 1 510 844 A1 



4 



has apertures operable to accept standard fibre optic 
terminals with or without specific adaptors. Convenient- 
ly, the EMI shielded enclosure comprises a general 
rhomboid configuration whereby the optical connectors 
have an axis which is generally parallel with the sides 
of the rhomboid configuration. Conveniently, the rhom- 
boid may be truncated whereby to provide an output 
passage for optic fibre without causing fibres therein to 
bend beyond specified limits. A generally, cylindrical 
piece surrounding the fibres beyond the output aperture 
may be attached to this truncated section whereby to 
afford greater electromagnetic emission control. 
[001 1 ] A face plate of the enclosure may be integrally 
fabricated with the face plate of a module the enclosure 
of a generally rectilinear or rhomboid shape with sides 
of the enclosure being cut by side front and rear side 
plates. Alternatively, the enclosure may be provided by 
two clam-like shells, in this case any particular compo- 
nents will be of conductive material and a conductive 
gasket will be applied between any two components. 

Brief Description of the Figures 

[001 2] For a better understanding of the invention and 
to show how the same may be carried into a fact, there 
will now be described, by way of example only, specific 
embodiments according to the present invention with 
reference to the accompanying figures as shown in the 
accompanying drawing sheets, wherein: 

Figure 1 shows a perspective view of a mufti module 
rack system; 

Figure 2 shows a cut away rack system with one 
module; 

Figure 3 shows a general view of an embodiment 
of the present invention; 

Figure 4 shows embodiment shown in figure 3 with 
a side cover removed; 

Figure 5 shows an embodiment of the present in- 
vention with the components thereof in a spaced 
apart relationship; and 

Figures 6a and 6b show a second embodiment of 
the invention. 

Detailed Description of the Invention 

[0013] There will now be described, by way of exam- 
ple, the best mode contemplated by the inventor for car- 
rying out the invention. In the following description nu- 
merous specific details are set forth in order to provide 
a thorough understanding of the present invention. It will 
be apparent, however, to one skilled in the art, that the 
present invention may be practised without using the 
specific details. In other instances well known methods 
and structures have not described in detail so as not to 
obscure the present invention unnecessarily. 
[0014] Referring now to figure 1 there is shown a multi 
module rack system 10 comprising an external cabinet 



12 having modules 14 located in sub enclosures. On the 
face of each module there are shown switches 1 3, elec- 
trical cable connectors 1 5 attached to a cable terminator 
1 6, indicator light 1 7 and fibre optic cable connectors 1 8 

5 attached to fibre terminator 19 at the end of a fiber. In 
typical installations there will be provided EMI shielding, 
for example, by the provision of sealant between and/or 
very tight fitting modules to ensure that any electromag- 
netic emissions inadvertently straying from a module or 

10 associated with a connector do not interfere with any 
one or more other components. 
[0015] Figure 2 shows a cut away cabinet 22 with 
tracks 24 and associated connectors 25 fixed upon a 
back plane 26. The cabinet has a single module 1 4 upon 

is its associated track (not visible). The connectors of the 
module 27 are spaced from corresponding back plane 
connectors 28. 

[001 6] Ref erring now to figure 3, there is shown a first 
optical connector housing 30 in accordance with the in- 

20 vention situated In a face plate 31 of a module 14 indi- 
cated in dotted lines. Optical cable terminators 32 are 
shown with an axis, a, of each of the connectors being 
inclined with respect to a normal, n, of the face plate. 
The housing is shown as a generally rhombic arrange- 
rs ment whereby fibre tails (or pigtails, see figure 4, below) 
may lie in a generally parallel and closely spaced apart 
arrangement, especially compared with conventional 
connectors arranged such that they have an axis paral- 
lel with a normal associated with a face plate. The face 

30 of the housing 30 is generally stepped whereby the op- 
tical terminator 32 maximises the use of available 
space. It is to be appreciated the terminator 32 could 
protrude outwardly whereby to further maximise the use 
of space within the module. 

35 [0017] Figure 4 shows the optical connector housing 
with one of the side covers 40, 42 removed. The termi- 
nator 32 have a body 44 extending from the front (face 
plate) and from which fibre tails 45 extend. The generally 
rhomboid structure 43 is truncated at 47, where the fibre 

40 tails exit the housing/enclosure at aperture 48. It is pos- 
sible to have a metallic grounding cylinder 39 extending 
from the housing to further reduce the propagation of 
stray electromagnetic emissions from the enclosure. 
Preferably conductive foam or similar material is ar- 

45 , ranged about the fibres to achieve the same effect. , 
[001 8] The optical connector housing is also arranged 
to prevent emissions from inside the module radiating 
to the exterior of the module by the use of conductive 
gaskets 49 between the contacting edges of the rhom- 

50 boid section 43 and the top edge of the face plate, indi- 
cated in outline by reference numeral 31 . Conveniently, 
the side plates 40, 42 have depressions to assist in the 
location of the gasket 49 and to add strength. Apertures 
41 are positioned to enable a screw threaded retaining 

55 means or similar conductive fastening member to allow 
the side plates to abut the rhomboid section 43. Tabs 
(not shown) placed on the face plate may employed to 
ensure, upon fitment of the side plates, that the shields 
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provide a sufficient biasing force against the gaskets to- 
wards the face plates. 

[0019] tn the implementation of the invention, the op- 
tical housing connector 30 is mounted to a module face 
plate and has connector adaptors that are mounted to 
the fibre optic connector housing, the connector adap- 
tors can be of various types such as LC, SL, FC, DIN or 
E2000, dependent upon custom need and/or applicable 
standard. Note that the face plate of the module could 
be an integral cast part of the face plate of the enclosure. 
The fibre optic connectors for the circuit pack (referred 
to as an optical fibre pigtails) are subsequently plugged 
into the body of the connector adaptors. The rhomboid/ 
side plate enclosure is then fixed to the face plate with 
the side plates fastened thereto. The enclosure, once 
assembled, with the conductive gaskets installed and 
the pigtail through the aperture 48 then provides a high 
level of EMI shielding effectiveness and fire resistance. 
The conductive gaskets are compressed after fastening 
the side plates to rhomboid section and effective form 
an aperture free low resistance ground path. Preferably 
there is an overlap of at least 5mm between component 
parts of the module to help ensure such EMC control 
and, further, provide a good degree of strength. Dim- 
pling (not shown) formed in the side shields can assist 
in maintenance of the fastening hardware within the 
width of the face plate. It will be appreciated that assem- 
bly of the enclosure in this fashion enables the fibre to 
be inspected before enclosing the same. 
[0020] Referring to figure 5 there is shown a simplified 
view of the basic components sides 40, 42 are shown 
on respective sides of rhomboid enclosure. Reference 
numeral 51 denotes fibre optic panel into which for ex- 
ample purposes only, an LC adaptor 52 snaps to fit. In 
turn, LC connector adaptor 53 snaps to adaptor 52. It 
will be appreciated thatthe generally rhomboid side pro- 
file is not mandatory, but reduces wasted space in of- 
tentimes very small enclosures. 
[0021] Figure 6 shows a further embodiment wherein 
the enclosure comprises a face plate and two interlock- 
ing side shells. A conductive seal is provided (not shown 
between part 62, 63 and 60) and a further conductive 
seaj between part 62 and 63. The enclosure face plate 
may comprise a part of the face plate of the module. The 
enclosure comprises a generally rectilinear enclosure 
but this is only exemplary of several possible configura- 
tions. Of course a further embodiment could comprise 
a first tin like element with a second lid element whereby 
to provide a two component fibre optic terminal enclo- 
sure. 

[0022] Should there be a requirement to service or up- 
grade the optical fibres, the assembly process is re- 
versed. The side shields are removed by unfastening 
the screws and any further parts can be detached. 
[0023] The present invention thus provides modular- 
ity - the housing may be half the thickness of the rack 
modules and may be placed in parallel as well as, pos- 
sibility, in tandem. The invention provides, by the use of 



fibre optic terminals disposed at an angle between 1 5 
and 75° to the face plate whereby the connectors may 
be placed more closely together, making greater use of 
the limited space available within a module. It is antici- 
5 pated that a 45° angle will most likely be employed for 
typical situations, but reasonable variations will be em- 
ployed to enable the most efficient use of space in any 
particular configuration. The depth of the enclosure is 
much reduced relative to what. is known and the closer 
10 packing of the optical terminal bodies (where there are 
more than one optical terminal) enable high density, 
tightly pitched circuit packs to be employed sensltors 
thin and not significant larger than a normal space oc- 
cupied by connectors and fibre. The invention has been 
is designed to be suitable for 57 and 27.5mm pitch circuit 
packs (although in practice, smaller pitch circuit packs 
are possible). Due to its modular construction and at- 
tachment, the present invention is compatible with a 
wide variety of face plate manufacturing methods in- 
20 eluding extrusion machining, welding etc. Of course, the 
fibre optic terminators may be male or female with re- 
spect to any fibre optic cable input to the module. The 
integration of optical connector mounting with custom 
modular metal enclosure provides a high degree of elec- 
ts tromagnetic shielding effectiveness, fire resistance, and 
option fibre routing control, while maintaining a flexible 
and easy accessed optical interface. 



30 Claims 

1 . A fibre optic connector arrangement to an electro- 
magnetic interference (EMI) shielded enclosure 
wherein the EMI shielded enclosure has a front cov- 

35 er/f ace plate wherein the fibre optic connector com- 
prises at least one fibre optic terminal and wherein 
the fibre optic terminal has an axis and is porable 
to accept an input fibre optic cable along such axis, 
wherein the axis of this terminal lies between 1 5 and 

40 75° to a normal associated with the front cover/face 
plate, and: 

wherein the EMI enclosure provides an output 
port through which fibre optic pigtails can exit the 
enclosure. 

45 

2. An arrangement according to claim 1 wherein there 
are a plurality of terminals, each arranged such that 
the terminal connectors are arranged closely 
spaced together whereby to maximise the use of 

so space within the enclosure. 

3. An arrangement according to claim 1 wherein in the 
front cover of the enclosure has apertures operable 
to accept standard fibre optic connectors with or 

55 without specific adaptors. 

4. An arrangement according to claim. 1 wherein the 
EMI shielded enclosure comprises a generally 
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rhomboid configuration whereby the optica! con- 
nectors have an axis which is generally parallel with 
two of the sides of the rhomboids. 

5. An arrangement according to claim 1 wherein the s 
EMI shielded enclosure comprises a generally rec- 
tilinear configuration . 

6. An arrangement according to claim 1 wherein the 
face plate of the enclosure is integrally formed with 10 
a face plate of an associated module and to which 
component parts of the enclosure are attached. 

7. An arrangement according to claim 1 wherein the 
face plate of the enclosure is integrally formed with is 
a face plate of an associated module and to which 
other component parts of the enclosure are at- 
tached. 

8. An arrangement according to claim 1 wherein the 20 
face plate of the enclosure is integrally formed with 

a face plate of an associated module wherein the 
enclosure further comprises two corresponding 
shell like elements which together with the face 
plate provide EM I control. 25 
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